Key indicators: single-crystal X-ray study; T = 223 K; mean (C-C) = 0.007 Å; disorder in solvent or counterion; R factor = 0.041; wR factor = 0.108; data-toparameter ratio = 14.9.
In the title compound [Cu(C 26 H 22 P 2 ) 2 ]BF 4 ÁC 2 H 5 OH, a disordered ethanol solvate molecule and the anions are located in well defined channels along the c axis. The fourcoordinate Cu(P-P) 2 core of the cation adopts approximately D 2 point group symmetry with the Cu-P bond lengths spanning a narrow range from 2.272 (1) to 2.285 (1) Å .
Related literature
For the cytotoxic and antitumor activity of adducts of the bidentate phosphine ligand Ph 2 P(CH=CH)PPh 2 with copper, silver and gold(I) salts, see: Berners-Price et al. (1985 , 1987 , 1990 . For the structurally related copper(I) and gold(I) PF 6 complexes, see: Berners-Price et al. (1992) . For the angular distortion of the M(L-L) 2 core of four-coordinate bis-(bidentate) complexes, see: Dobson et al. (1984) ; Healy et al. (2008) .
Experimental
Crystal data [Cu(C 26 Hydrogen-bond geometry (Å , ).
D-HÁ
O1-H1Á Á ÁF4 0.8800 2.1200 2.998 (9) 179.00
Data collection: CrysAlis CCD (Oxford Diffraction, 2007 ); cell refinement: CrysAlis RED (Oxford Diffraction, 2007) ; data reduction: CrysAlis RED; program(s) used to solve structure: SIR97 (Altomare et al., 1999); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: PLATON (Spek, 2009).
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Comment Adducts of the bidentate phosphine ligand, Ph 2 P(CH=CH)PPh 2 (dppey), with copper, silver and gold(I) salts form stable bis-chelated ionic complexes [M(dppey) 2 ]X which have been shown to exhibit significant cytotoxic and antitumor activity (Berners-Price et al., 1987; 1985; 1990) . In this present study on the synthesis and characterization of copper(I) complexes with this ligand, we have found that addition of aqueous HBF 4 to a suspension of dppey and a slight stoichiometric excess of copper(I) oxide in ethanol results in precipitation of well formed crystals which were shown by 1 H NMR, ES Mass Spectrometry and single-crystal X-ray structural analysis to be [Cu(dppey) 2 ]BF 4 .EtOH. The crystal structure of this complex was found to be isomorphous with the copper(I) and gold(I) PF 6 complexes (Berners-Price et al., 1992) . A view of the of the [Cu(dppey) 
+ cation is shown in Fig. 1 , with crystal packing viewed down the c axis shown in Fig. 2 .
In this lattice, the anions and disordered solvent occupy well defined channels along the crystallographic c axis, with extensive C-H···F weak bonding interactions between the phenyl and ethene H atoms and the anion fluorides. For the present structure, an O-H···F hydrogen bonding interaction exists between the ethanol hydroxyl proton and the BF 4 anion.
In the Cu(P-P) 2 core of the cation, the Cu-P bond lengths span a narrow range from 2.272 (1) -2.285 (1)Å and are similar to values of 2.276 (2) -2.289 (2)Å reported for the PF 6 complex (Berners-Price et al., 1992) . The P-Cu-P interligand angles range from 110.08 (4)° to 131.20 (3)° with the P-Cu-P intra-ligand 'bite' angles 89.76 (4) and 89.95 (4)°. In this cation, each ligand adopts a sterically comfortable conformational structure with the phenyl ring planes in each ligand approximately orthogonal to each other, maximizing C-H..π interactions. Charge transfer π···π interactions between phenyl rings of each ligand are likely to contribute to the overall stability of both the cation and the lattice structure.
Angular distortion of the M(L-L) 2 core of four-coordinate bis(bidentate) complexes can be conveniently described by the parameters θ x , θ y and θ z which define the orientation of the L-M-L plane of ligand 1 with respect to that of ligand 2 (Dobson et al., 1984; Healy et al., 2008) . θ x and θ y represent rocking motions of the two ligands with respect to each other while θ z is a measure of the degree of twist between the two planes. 
Refinement
H atoms attached to carbons were constrained as riding atoms, with C-H set to 0.94-96 Å. The hydroxyl proton placed at a calculated position along O···F axis and constrained as a riding atom with O-H set to 0.88 Å. U iso (H) values were set to 1.2U eq of the parent atom. The carbon atoms disordered ethanol molecule were refined isotropically.
Figures Fig. 1 . View of the cation of the title complex with the atom numbering scheme. Displacement ellipsoids for non-H atoms are drawn at the 30% probability level. Bis[cis-bis(diphenylphosphino)ethene-κ 2
P,P']copper(I) tetrafluoridoborate ethanol solvate
Crystal data [Cu(C 26 
Special details
Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the estimation of distances, angles and torsion angles
Refinement. Refinement on F 2 for ALL reflections except those flagged by the user for potential systematic errors. Weighted Rfactors wR and all goodnesses of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The
) is used only for calculating -R-factor-obs etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å

